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PURPOSE: To prevent a main beam direction and an unwanted wave suppressing 
direction from being restricted. 

CONSTITUTION: Planar arrays having different antenna opening lengths on 
respective lines of antenna elements 1 1-MN are formed, and element output 
signals are bisectedly opening and analogously added for each line by analog 
beam forming circuits 21-2M so that two Σ beams can be formed. Next, two 
Σbeams are respectively frequency-converted and converted into digital 
signals by signal processing parts 31, 32, 41 and 42, digital beam formation is 
performed by main beam forming circuits 5 1 and 52 while using the output 
signals of respective signal processing parts, and the sxmi and difference beams 
are formed from the output signals of two signal processing parts by a hybrid 
adder circuit. Then, adaptation processing is performed by an adaptive beam 
forming circuit 70 concerning main beam components acquired by the main beam 
forming circuits based on the signal of selection control channel obtd. through 
the combination of at least parts of hybrid input/output signals, and unwanted 
signal components contained in the respective components are suppressed. 
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1 

n=i'9)V\L-h.mWUt^o:LUZi.'^Y.\L-J^. A.AZ 
b'-A , A E L h'— A 2rf#S ±h'-AJg«^St , 

5: fc S t icj; 0 W h'- A t H t'- A Jg^-t 5>' 7' 

J^Bg#^at1#A>ilS2:t'-A. AAZt'-A, AE;Lh' 
-A{c:ov^Tr:J^:7'f—x g y^iSSrff ■oT^-lR^tc-t- 
ffi«o:frf6ilc*f LTSiJfflif-A- y^-)i'<DUX7fiyxi)^ti 

0 izLfzzb ^mmt-rm^m i leaoryrf^ ^ r 
Tu^ ims&thw.mcoryr-i-m'f-b , 

m\L. -?■i^-?^^<^5lJTT-^^^/■^«L■C^1^02:;h'- 
AS,t^Ab'-A$:J|g^-tSIS 1 cOT^^O^h'-AJ^^^ 

:^3^r:^O:5^^^L■cm2^0£t'-AS:}g«■f-|. fcStc: 

vyTu-(-c^m^ti^mm<7)TyTi-m=i'tii:f}i-tm 

t Tig 3 £7) 2 b'- A Sr J^fig-t I. SI 2 cor D ^ t'— A 
fife^l, |g2c02b--AJi}:>]S-»g^iyi{iig»^ 

LtzmTi^^)i^^^z^t?>m 1 «7)(i#j!ia#iai: , 

HulEII 3 <^)2 b'- Atii:J3at^Htne A b'-Atti:>3S:iir«t 

fziimmL^Ltzmfi^:^>^mmz^m-t^m2: <Dm 
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2 

2 <7)ft-^iiaaWS<0gS 3 b'-Atli^] Sr-f v^'^l'ftaff 

z co#a*» t±i:>3 s ih. 2 b'- A t frieig 1 (Dm^mm 

#g<^IS 1 ^5 £ b- A tCOZ b- A&V A A Z b- A Sr 
1 0±b'-AJ^«#Si: , 

friem2 cofi^s&a^a^o A b-Atii:'3*»^> a e l t- 

A IS 2 £7)±b'— AJg^^a t , 

frifi® 1 c^ii-f xaa^s^oii 2 CO z b- A tii:>j oii^=5i: < 

±b'-A^Bg#Stt#<c>iiSSb-A. AAZb-A, 

AEi.}i-Ai,z'o\^x7i$^-r'r->'3yfmi:ff':>x:^ 
^mz-^ttih^m^&^mKi-^Tis^y'T' ^ y^' 

yTi-m.> 

{W^A ] Mer:?'7"T^ 7'b-Ajg^#is«±, liirie 

20 StR^Jffll^-v y^vKtC 'J S -y J: 5 L/^cCl t 

[000 1 ] 

immijnmmm^ z<r>mi\t. ryf-i-ru^izx 
^7yTi-mmzm-ri. 

[0002] 

im^iiW}] t¥*<!:oi»:7c«OTx^';wb*-A7=j— s 
30 y^(ar. DBFiiB-r) indru^ryy-i-mK 

[0003]ill6 iii-?-<7)flr{*:W^r«^5r*-r t> <?)-C\ 

^-ryri-S^i i--'MN<^wi^^r[6iai:']{±r-^oi?^b' 

-A}g«[5Ig§2 1~;2MTT^O^^^$ilS, CICO 
ffg, 7i-uy\i-Am^mWi2 l~2M(Ci5V>T. iiT 
t^n2^fILTT-^n7'b'-AJ^«lHll&2 1-2 Mc?) 
40 — gST'J>SRF.'W3?'U -y K[lISS:fflV->T#r-fo^-g- 

fflV%SS]b'-A2: 1— LMtHb-AA l-AMiiAi^tf 

[ 0 0 0 4 ] ftb-A£ l~SM<7)ttj:J3i:l|b-AA 1 

~AM«a3:*3(i, 'eih.-?-'nJi&sS:55^3 l , 3 2-Cil 
^^$ii. r-^o/Zr^Jr^/KOTA/DtfE 
•r> ^JIiS4 1 , 4 :2T'Ti^':^;Pfi^KSa«i$n^>:tS. 
ib-Aj^BgmSftS 1, 5 2tJ:')ri'*^'/^t•-Am 
$ill., ±b'-A}g)g!tllIK5 Hi, :6-tt:&|6lt^0 2* 
50 SiJLTffli^^:frl^<7)«llb-AZl~ZM<7)S]tllS:i:oT 
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3 

fat'-AZi::^{4t'-AAAZ$r#|.. ±h:-A 

C 0 0 0 5 ] ±ia 1 iXTcD B F:^r5s;«or u-^ ry'ri-m 
gtcfci^^T. ±b*— Ajg^iggss 1 , 5 2t;:^t*LS^ 

-Sr (HI 6-C{illt'-A<0J^S:S^L-CV>S) 2r$i]ffll 
f-^y^vl/b l~lbMi: LTT^^rr-f :^t'-AJB5^IlI 
KTOtCA^Jt. CL(^Trrf-^y^-J>'B&\s\m7 0 lO 

181 654 8##Sg) . 

COO 06] r';ro-fe-ytfiiis&{iaiJf3?f-^i^ 

C 0 0 0 7 ] ±Mc0^mfS.1j^l<Z^^^X . 0 1 7 
^02 1 ^#sgtT-e«0«iaS;f^t ISHS^SrittHBI-S . 20 

(^O^^Tg^BH•r-S» 01 7t$iJ»f-v>'^-;t'S:SIR:f I. 
iFiJO«?iJS:S^L, 0 1 8(C^Pt'-A2 l~£M<?)$tJfflPf-\' 

[ 0 0 0 8 3 4-, 10 1 9 tCS^-r:^|6]*><i>^jto!!*i'»-r 
:fr{Stfr[6l01Si5nlcES$*i;<:$ilWf-A'y^'>;k5:ffl 

coo 0 9] L/c3&»'or. T-Wmi^EX'^htK 

4;tl)C:ttc=5rO>. fif^ttfV- ^vXxJUt LT{it*F^ 

COO 1 0] iiClC. llh'-i.Al-AMSrS'Wf-A-y^t^ 

•fl>i?lJc7)CT±01 7t|i|«T'S)l.. 02Ot:llb'-AA 
l~AM(50$lJffllf-^W-;P>'N'^'->S:*-t, 40 
C 0 0 11 ] 4-. 102 1 tC^^-f:)^|6]*»<o?^»[*«ii]l*-f 

±b'-A^ri6jt;w^X;Jfyx5:*L^V>^ffiIf-r>':t- 
^USrffl>r^-CVM)/>:*^. ±b'-AlC(±i^S:4i'5rV». fl 
L. l|b'-AiSr$iJP^-vy;t'>;Ufc t■CV^|.!^v:^^, ISb'- 

COO 1 2] tJt, mm')-^yA-)vt-fh^yTu^<^ 

(iffl+'Wi:, 017 ics^f J: o tw 1 <X7C«0tfttcM/CTV^ 
I.. $W^^y^^;ufcUTWb'-i.ty"w{4ll so 
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b'-AcOP5L$:Sti?-r«l.:ii^t::(i. l<X7n<OtttE35-r^ 
COOl 31 

{i^b'-A<ov^'^z6>-:tr&$iJfflif-^ UTMv^ 
TV^Sst*^. ±b'--6>J^«:fr|6l^4>t^tc^jftfPE:6-I«iJ 

c 0 0 1 4 ] zffMmi±Mi<^mmimithfzi!bi>zyk 

^tifz{,<0X\ ±b'— i>.:&[6]'5r'oi;flc'r^jftfPE:^[»]{c 
[0015] 

imm^m^tht:sif><r>^m *^i w^tcf^sr 
-am^-thm^c^ryTi-m^b. ztii^wMc^ry 

^J•Cr-^o^^-^^L-Cml, |g2iOSb'-AS:Jg«-r^ 

T J^'rJ'/l^^trfflV^-C Tv^^;l'b'-AJg«S:fi= 3 ii tc 
iOZb'-A, AAZt'-A. AELb'-AS:#S£b' 

'tM:{zi:.mmi"vy^-)vi:m^L. mmm^f-^y 

Zb'-A, AAZb'— A. AELb'-AlCOC^rT:?^^ 
^rWE-f'S rrrr -f 7'b'-A}g^#^g t Sr:&fi L . ffi 

100 16] ^^c. ^K^^Bjtcfcv^T. mir^^y 
mm'i-^y^-jvb Lxws{L^j:^^Ki]^z-nm-thn<r)^ 

-At A M-J^^m^-ft i:o^zLtz:.b Srittstt-r 

[0017] *iam:2<Ol6BH{C^Sr:rrT ^ T'TU'f 
ryr-^-^Sti, ^l<7):^[6]tc«JoTlffigt?i)K125Sit 
xmrv^im^-t-hmL<^TyTi^^t. ::#ifetg 

^il^ticornX'Ti-ta^'^fitLXf^ 1 cTJLb'-Aat/^A 
b'-A$:mtl)ll 1 <7)r'tO:/b'-AJ^^#ai: , CI 

co^m<^Mmii:M<^nx'mHzimf^'t''f3^^^i>i£Lm. 
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m2(nm^m.^mb , 1912® 1 <ofi-^jra#g<7jsg 2 
<7)£t'-Aai:^tiine®2c7)<t^ji!M¥s<oig3<7j)Eb' 10 

Zb'-AfccOZb'— A&tXAAZb'-ASrtll.lSl 

b'-i.m*St. B!risii2<ofi-ti!!ia^ia«oAbr-A 

ai:?J*> i?) A E L b'— ^ f#S 112 iO±b'-jt.Jg^#ig 

i . Mie^ 1 ffMnmm^<nm 2 b*-Aai:*5io^^ 

2«^±b--AJ^j£#g-Ct#<;>ili.Zb'-A. AAZb'- 

AELb'-A{;co<,^rryr7^->-3y«®2r?f^ 20 

^b'-i.JgjS#g&5-fl:fiiL. eE«*-l6lt=*fLr$iJffll 
^ A- y A^)vm{\,z-^\.^xmi(r> i S ^ t S-!^ 

fc-rs. mi, iS2io^^H^t3t5v^-c, minrr 

[00 183 

;Ui'J 5-y^*«*>t't^>*l, ±b-A<7)gLix«i^-^r< X^ 

I. 

[00 19] 

mmnz':)\,^xmmi>zm^-ri>. i-r. minmno 
?:m\>^xz<r>wMi)zm^f^ 1 nmmmi>z':>\,^xmm-t 

-S. i^, HlCfcU^Tiai 6i:|5l-^:}J-t{i:ll-?5F-^5r 

[00 20] miiiid^jtF BFiT^cDryrT ^ yr 

liiJV^T, #r>-if-^S?l l~MNtc:A:>]SiiJtfi-^ 

ic^iig^ni.. r^nj7'b'-Ajg«[iii»2 i~2M«ora 

□ 2^i-fJ$il/c«t'-AlU:>]2 1 1 1 M&DfZ; 2 1 
■^Z2M<r>-xmm^ (RFfi^) {i, BSi^cJifii 
■f^JSW^^B 1 . 3 2(;J: O't'^i^iSStli-?^ ( i 
Ffi^) {C^^ih-Ttt^, A/D3S^4 1 , 4 2:l:J: 
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m\Z^^ixh. 

[0021] #f-v>^-/KO-r>''^>l^^<i:. -f-^i-eii 

1 ~8 M{iJaf4sW{c:{iE 2 (cij^-f J: ^ l=1f 
tl, A^JA, BtO^V^■CA+B, A-B $:}|IS:aJ:'3-r 
-g). -r^i?*), >'W3^'J'yHlHl8&81~8M*»/i,{±, £ 
li'i:Z2i' ( i = 1~M) 
fi^ixZl~ZM&i;Ai~AM*iaJ:»]$<iS. via^^) 
<0^i#{i:$ ^ t±b'— AJg^IHK 5 1,52 tcA^J^Six 

[0022] ±b'-J.3g«IllSS5 1 . 5 2JiHRKia3 
tcS^-TiotclSfifeStlTV^I.. ^dTliib'-ZsJ^fiRS 
ffi5 1«:ft^LTiJiBH-fl.. 03l:fcV^-C. A:'l§a^ 
Tv^ykOWb'-ASl-ZIVKi. ^fl^fDmMW^ 

f^(r>wihmw^W5 1 it'm^O)!®*^4;t'^>*T.'^^ 

fS, ?1l»-b;l^A ( 5 1 2 1 1--5 1 2M 1 ) tcA^jSFil 
•5) i:^^^^^ll»l■^^/^A (5121 2-5 1 2M 2 ) t=A^J 

[0023] (5121 1~5 1 2M 1 , 5 

1 2 1 2~5 1 2M:2 ) 114 tc^-TJ: ^ [zfm^P^ 
\-B(.mm.^P^2X'U^^iX. iJlTiOjliCSrffao 
Yout =Yin+W • 3(in 

oiO. mi^A:>JXin(zSm'>x^ hWlr^fCBSSJ-fe 
;W*»^>iOfi-f-Yin^fflP^LTaJ:<jYout ftS. 
[0 024] MS-tr;/l^A (5 1 2 1 1-5 1 2M1, 5 
1 2 1 2~5 1 2M;2 ) Jii/Xb 'J -v^TV^mzmW. 
^tl. Z.tl\,Zii^-'-Jim-i^±^--t^\i!>Mn%^il&. 

±b'-i.J^^[H]ffi5 HZii\^X-HiSL-ij^\iZ^U 
2*i'jL-CWl^:^r[6lo^fnb'-A2 l~ZM<^fPtll^i: 
SittiO, b'-J.?QaJ:'j£f:b'-A:frfiai:']AAZ 

*^^#^)^^^., ^b'-AmiEiffi5 2{:fcv^r{j:, 
(iJi^:fi'[Si<oMb'-AA i-t,u-^-)j&)jHzimt^z 
i: CJ; 0 . ffli^aj:'? A E L*«tf /otiS . 
[0025] i wT'. ^jSSr?Pff-f -Sit*^, H 1 Ctk 
-fj:^^, SI i' . 22 i' RV'Li. AiO-gK^ 

b'-Ajg^mslTOBcA^J-rs. c:<7)SJffii^^ry^^;i>w 

[0026] 05{i:TrTT-f :7'b--AJ^{£[lISS7 0(7) 
i*iatffi^?:^^t<7)-C\ ©JfflIf-A'y^-;^«-?■^^'^■'^^^'J 

i)gsiiiffi7 1 iT':^"f s>'/**•^t>$i^Jtm^ ?am-fe 

;WB (7 12 1-7 1 2 L) &l^^gSL■t;^C (7 132 
1-713L1, 7 1 332-7 1 3L2. 71343 
-7 1 3 L 3 , 7 1 3 L ( L - 1 ) ) X')Ay<nm% 
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[0 0 27] iSgl-te^UB 
Youtl (n) =Xiin (n) 
Yout2 (n) =Xiin* (n) / I Xin (n) I 

W (n) =a • W (n-1) +g ■ Xout{n-l) -Y 
in2(n-l) 

Xout(ii-l) =Xin (n-1) -Yinl(n-l) -W 
(n-1) 

n ; "fyy'vy^m^ 

* -.mm^k 

m9.-tj\^Bi,i. laetc^-tJ: ate, m^itmBiM/m 

:hYoutlt-rhtmz. S-^As'jXinSrfflfgftgBB; la 
t^aSi^S'fb^B 2 SrE^Jt^trt- L-Cffl:^ Yout2t -rs . 

[0028] siac-teypcji, miiz^-rx 0 

C 3 , MM-SsC 4 . tfyryl^fiSSC 5 , ^SlifsC 6 . 

^fic 7s.i^y 5 y ^{'c 8 i:m^^x^-^yr)V(n>^m 20 
-^x^hw (n) fc-tst^tt. m^c2X'i^yr 
yHu^otii^] Youtl ( n - 1 ) i: 1 -y-yr/HlfcoSS'^^x 

>f hW (n-1) 5:5r«t, ^nSrMESC 1 T' 1 y 

r;PHii«S7^A^iXin (n-1) *»^>Mt-caj:']Kout 

(n-1) t-ri.. 

[ 0 0 2 9 ] ») , ?1l®-fe;UB{iA:'3«:']<^ffl1S'fl:5: 

ffV\ giac-b^UC{;iA:'jXin<7)^^co^*>YintffllMS: 

t>ofi-^fiS;4}-2:ffi«5l^<t>tfD-c$>s. ::ix^>coMm-b;u 

B, C5:ia5«7*'!;7°a-b-y-9-[llS&7 1 Otc^-ti: o 

*■r^+:/^:^-s^3 vmSS? 2 Otc:A:^]§fiS. 
[0 0 3 0] c:co^^y-bi/-i^3y|HlS87 2 0{rA:'j 
$ix^^ft?fi^{i. JilI<mra<7)S^:-l.aSIII!?&7 2 1 5: 

(7221 1 — 72231, 7 2 2 1 2 — 7223.2, 

7 22 1L~7 22 3L) lCA:'3$ixS. 
[003 1] -f =5r*>*>, vl<?)^+ l^-i^ 3 y|HlIS&7 
2 0{±. iX-M.m^m^5 1, 5 2cO#aJ:J3{c-ir^^I 40 

h^mmr'}yu^-y^mm i o<^^»ii-^$-ffl 

K 5 2c7)fPt'-AZ, ::^^it'-AAAzatX^l^I:fth'- 
AAELA^'-^■i^m#^J^^A^J$i^, ^fih<r>\i—J^^ 

%^)VC (722 1 L~7 2 2 3 L) t;{irrTT"-i^ 

[0032] ±ieffiB!tti5V^-C, ^jssrWE-ri..^ 
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[ 0 0 3 3 ] fnb'-A$ijfflif-A'y;t^yuT'{±, r 
yr-f-f 7'b'-Ajgff£ls]s&7 OtfOiS^-fe/ucc^ftfeii 

[0 0 34] t7t3!)i-5T, iMWiz^hryr^^^^ 

-i-h^bt^X'^h, Atl. mmi-ry^Mzntx^ji^ 
[ 0 0 3 5 ] i^. ±Eimmmxu. ryr^ < y t-A 

^'SLWkl OiOl«^,i: L-C, rUro-b-y-9-|5Ig§7 1 0 
tdfvy-fet'-va >I1I587 2 0 SrfflC^/c:^-^^;^- 

[003 6] 01 OSi^iOfii^&^^tfOT, ^^y^ 
V-V3y0S&7 2iO l~7 2 0 3S:fflV^;t^'o-Xh' 

#afYy-trl'->'3 >lilSS7 2 0 1~7 2 0 3<7)}|ll[-tr 

;i.c^«^-ri.«©SsC2, C3CA:'J?n, mixm 

[00 3 71 7 20 leOESSJCfeV^T, 

SC2£0tt}:>]{iSim:SSC9T-JD»$n/sf^, jgac^ci 

Z, AELtCOV»T'tfS<?5^A'>'-bU~V3 y[H]857 2 

0 2, 7 2 03tJ;-5-C|5lK{3LTf#<c>ilS. 
[0038] tub, #b'-A<7)J©-&lCOV>T^BSL/c 

*\ ai itc^-fj: a(=v;i^b'-A}^Bgtct,3ifflt:'$ 
s, rcoffl«{±ai<5offiB£S:a^ mcMim.) 

1 1 tfct^T, HI .fc|SI-li5tii-{c«[SI-1?^^#Lt:* 

[ 0 0 3 9 ] i^, ±iaiiiSfi»iT-{i, mirmzTi-vii/ 

b'-A^Jg^L, :fi-fl4:fir[6]t;DBFSrffa^-&(COV>T 

iKBHL3t*»', :^fitfc■|I^aKr-^D7■b--A2:Jg«L, (HPft 
^r[6]KD B F €rff a m-^iz t Mfflt'l^ I) >r i: Mmkxi'h 
I. tfz. Wb--A2, :^{ab--AAAzai^{qiftt'- 

A A E L c;) t y V nVP:x b'- A iJr Jg^-rS J©^ t O I, ^ r a 
Ktzifi^ ?ab'-A£<S0Pjk?g«-f-|)i^lC-PV^Tt>ll«(7) 

[0040] g^V%T„ El 2i)^(>mi 5i:m\'^XZ(n^ 
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la 1 1 m-^wzim-nwi Lxmm-th . m 1 2 
cr>m& s-^-ry o -y ^ mx-h s . 

[004 1] 01 2tC;j3l,^T. ^T>T-tmf-l 1 ~M 

( j = l~M-L)) ^tu. ::c:t\ Ti-ai^h'—j^m 
naitt:ibC0'fyTl-^tiiiJl.s i (i = l~L) 

[0042] ztii(><omniim.mtfdmm3m^3 

1 . 3 21CJ: 0*RIUS?S8afi^ ( I Ffi^) ic^S^t 
^v:«. A/D3^S4 K 4 2^:.}: 0 I «^ 

j' ( j = 1~M-L) tZs i ' . Zo i ' (i=l 

[0043] >IiX<f><0fi-^c7)a*>Zs i ' tZo i ' {i 20 
"r'J^Mm^l O 1-1 0LfcA*$<X-S.. C:iT.^>iO 
xx^J-yl^jDicSl (0 1-10 LJiHl SC^-rj: o 

■r^i>*>, Zs i ' fcZo i ' \±'fVif)Vtm^l 0 1 
-lOLtiOSnK^tl, ^mciOZso i ' (:i = 

1-L) mk^ti^> 

[0044] T'ylS')Vm^'Li' , A j ' , Zs o- i ' 
{± S ^) tCih-Aflg^HISS 5 1,52 A:^3 . ± 
t'-/.j^fieill«&5 1 , 5 2{±ll3t:5^L/::tiBgt|SD«T' 
S)!., ±t-AJgs)tIlIK5 1ttJV^r, X-))T'J^)Vm 30 
■§-Zj' ( j = 1— M-L) tZso i ' (i = l~ 

L) (i, -e^i-etiwi^iss^^ios^sasiiisss: 1 1 
T'maoji5i3!)«-^;t'^^i?tf^. mn^ivA (51211 

~5 1 2M 1 ) {2A:»jSii-S i:*t«»-fe;l/A (512 

1 2-5 1 2M2 » \.zx^^ixx. mm<r)m%>)mi)m 
[0045] -t^s^io. -Hm\^f<z^u 2^mLxm 

:6ri4iI<7)fPt'-AZ J ( j = l-M-L) tZso i ' 
{i = l-L ) co«Ji:ll$-i:S^i:lcJ:0. t'-A«aj 
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